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NOTICE 

This  report  was prepared  a s  an account of Government-sponsored work. 
Neither the United States,  nor  the National Aeronautics and Space 
Administration (NASA), no r  any person acting on behalf of NASA: 

a. Makes warranty o r  representation, expressed o r  implied 
with respect  t o  the accuracy, completeness, o r  usefulness 
of the information contained in this report ,  o r  that the use 
of any information, apparatus, method, o r  process  disclosed 
in this report  may  not infringe privately-owned rights;  o r  

Assumes any l iabil i t ies with respect  to  the use of, or for  
damages resulting f rom the use of any information, apparatus 
method, o r  process  disclosed in this report. 

b. 

As used above, Ifperson acting on behalf of NASA" includes any employee 
o r  contractor  of NASA, o r  employee of such contractor,  to the extent 
that  such employees or contractor of NASA, or employee of such con- 
t r a c t o r  prepares ,  disseminates,  o r  provides access  to, any information 
pursuant to  his employment with such contractor. 

Requests fo r  copies of this report  should be re fer red  to: 

National Aeronautics and Space Administration 
Office of Scientific and Technical Information 
T x r  vv  aahfngtor, 35,  E. C. 

Attention: AFSS-A 
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SEVENTH QUARTERLY REPORT 

SOLAR THERMIONIC GENERATOR DEVELOPMENT 

Summary 

This  report  covers  progress  for  the seventh quarter ,  c o r r e s -  

ponding t o  the period from!June 8, 1%7, to  August 31, 1967. 

During this  quar te r ,  converter T-206 was re- tes ted and con- 

v e r t e r  T-207 was fabricated. 

Converter  T-206 was tested with a new electron-bombardment 

filament of the U-type recommended in the Sixth Quarter ly  Report. 

The  t e s t  showed very  smal l  differences between the performance 

observed with this type of filament and that with the previous S-type 

filament. 

distribution in the emit ter ,  it  is recommended that converter testing 

continue to  be conducted with this type of filament, 

Since the S fi lament produces a m o r e  uniform tempera ture  

As nrfginally p l a ~ n e d ,  c o n v e r t e r  T-207 was fabricated with a 

palladium collector. Fabrication was completed at  the end of this 

quar te r ,  and t e s t  resul ts  should be available by the end of the next 

quart  e r. 

Re-Tes t  of Converter T -206 

Converter T-206 was received f rom J P L  and was placed back 

on t e s t  with a U-type electron-bombardment filament. 

s t ruc tu re  was recommended to  JPL after some t e s t s  indicated that, 

with cer ta in  electron-bombardment filament geometr ies ,  it is possible 

to  produce localized electron bombardment of the wall of the hohlraum 

used fo r  emi t te r  tempera ture  measurements .  

This fi lament 

With a c i rcu lar  filament, 
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T H E R M 0  E L E C T R O N  
t l C l N t E R l N G  C O R P O R A T I O N  

described in the Sixth Quarter ly  Report, a change of a s  much as 42°C 

had been observed in the apparent tempera ture  of the hohlraum under 

othe rwis e identical t e s t conditions ~ 

The U-type filament is designed to  avoid electron bombardment 
I 

of any portion of the emi t te r  s t ruc ture  close to  the hohlraum. 

electron-bombardment fi lament projections onto the emi t te r  s t ruc ture  

a r e  approximately 0. 160 in. f rom the  hohlraum. 

The 

I 

The data sheet for  Run No. 8 shows the resul ts  obtained with the 

U-type filament, and the Sixth Quarterly Report  gives the data originally 

obtained f rom converter T-206 using an S-type filament. 

conducted with the U-type filament w e r e  intended to  reproduce two 

conditions in par t icular :  the outputs a t  1 volt and 0. 8 volt with 

electron-bombardment power inputs of 292. 4 and 344. 8 watts,  r e -  

spectively. 

cur ren ts  of 23.3 and 41. 2 amperes ,  With the U-type 

filawnent, the values obtained were 21. 6 and 40. 9 amperes ,  and the 

observed emi t t e r  temperatures  were  15°C higher. 

summar ized  in Table I. 

The tes t s  

Sheet 4 of the original T-206 data gives recorded output 

respectively. 

These resul ts  a r e  

TABLE I 

S Fi lament  U Filament Change 

Output Current  at 1 v 23. 3 21. 6 - 7 .  370 

0. 8 v 41. 2 40. 9 -0. 770 

Hohlraum Tempera ture  1700 1715 t 1 5 " C  

The  higher emi t t e r  tempera ture  readings obtained with the U filament 

a r e  surpr i s ing  because avoiding bombardment of the hohlraum would 
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T H E R M 0  E L E C T R O N  
E 1 6 1 1 E t 1 1 1 6  C 0 1 P O 1 A T 1 0 1  

normally be expected to reduce hohlraum temperature .  

of 770 observed at 1 volt could be due to  experimental  e r r o r  because of 

the output sensitivity to power input in the 1-volt region. The resu l t s  

tend to  confirm, in general ,  that the observed emi t te r  tempera ture  is 

affected by the type of electron-bombardment fi lament used, and the 

converter output observed is a sole function of the electron-bombardment 

power input. 

The discrepancy 

Since the resul ts  obtained with the S -  and U-type filaments a r e  in 

c lose agreement,  and since an S-type filament has been used fo r  all 

previous tes t s  and is capable of more  uniform heating of the emi t te r  

face, it i s  recommended to  JPL that the use of the S-type filament be 

continued for  all fur ther  converter tests. 

Fabricat ion of Converter T -207 

Converter T-207 was fabricated with ca re  to  produce a s t ruc ture  

which, except fo r  the collector mater ia l ,  would reproduce as accurately 

as possible that of converter T-206. 

The  emi t te r  used for  the fabrication of T-207 was prepared at 

the s a m e  t ime as  that used for  T-206. Both emi t te rs  were  lapped to  

a rnirrcr finish and electroetcned at 5 volts, 1 ampere  fo r  1 minute. 

Both emi t te rs  were  thermally stabilized fo r  2 hours;  the tempera ture  

fo r  T-206 was  2100"C, and that for  T-207 2000°C. The lower tempera-  

t u r e  was  due to  space charge in the electron-bombardment heat source  

used fo r  thermal  t reatment  which limited the maximum power input. 

According to  the experience gained in this program,  the effect of the 

lower heat-treating tempera ture  should be negligibly small .  

space-  charge limitation was due to excessive fi lament-to-target 

The 
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T ~ U R M O  E L E C T R O N  
E N S I N E E R I N C  C O R P O R A T I O I I  

distance and to the s m a l l e r  filament a r e a  of the U-type filament used 

for T-207 in place of the S-type. 

have been responsible for  some distortion of the T-207 emit ter .  

Final  flatness checks f o r  T-206 and T-207 compared as follows, 

in inches: 

This  change in filament may  also 

T-206 

Emit t  e r quad rant I 0. 00005 

I1 0.00000 

111 0. 00005 

IV 0.00000 

Emit t  e r cent e r 0.00000 

Seal  flange quandrant I 0. 0005 

I1 -0 .0002  

I11 0.0000 

IV 0 .  0006 

T-207 

0.0004 

0.0000 

0. 0004 

0.0000 

0.0000 

-0. 0025 

-0. 0030 

0.0020 

0. 0014 

A s  can be observed, the emi t te r  of T-207 af ter  thermal  t reatment  had 

eight t imes  m o r e  distortion than that of T-206. 

distortion of the T-207 emit ter  is about 2070 of the interelectrode 

spacing and should not produce a noticeable change in converter per -  

formance, although it exceeds the estimated flatness requirement of 

a maximum allowable distortion of 10% of the interelectrode spacing. 

Converter  T-207 also had a grea te r  deviation f r o m  squareness  of the 

s e a l  flange. The values given above correspond to  a misalignment of 

15 minutes of a r c ,  which is reasonably close to  the desired value of 

10 minutes of a r c ,  

The  actual amount of 

I 

4 



T H E R M 0  E L E C T R O N  
I H C I H ~ ~ R I H E  C O R P O R A T I O H  

Converter T-207 was fabricated using a pressure-bonded 

palladium collector which was prepared ea r l i e r  in the program. 

The assembly of the palladium collector is described in the Fourth 

Quarterly Report. 

only of a su r face  grinding and polishing operation. 

collector-radiator s t ruc ture  of converter T-207 was identical t o  that 

The sur face  preparation of the collector consisted 

The  r e s t  of the 

of T -206. 

The final assembly of T-207 was defective in one respect:  the 

stainless s tee l  support ring, par t  No. 19, was not brazed to  the copper 

fins. 

assembly during final brazing; the support ring was considerably 

hotter than the radiator fins when the brazing ma te r i a l  a t  the joint 

melted,  and the braze  flowed only on the support ring. 

assembly is shown in F igure  1. 

This  defect was due to  an excessive ra te  of warm-up of the 

The final 

Converter  T-207 was outgassed for  65 hours at  an observed 

el-ilitter t empera ture  of i67  5°C. 

fo r  5 hours at  200°C. 

Cesium distillation was conducted 

P lans  for  the Next Quarter  

During the next quarter ,  converter T-207 will  be  tested. The 

design of converter T-208 will be presented for  approval. This  will  

be a converter  incorporating the collector-radiator heat pipe T/E-4 

to  be fabricated and tes ted under the concurrent contract JPL 951465. 

A pre l iminary  layout of a 16-converter generator will be prepared t o  

s e r v e  as a basis  for  final calculation of predicted generator  performance, 

and f o r  the production of a detailed s e t  of engineering drawings f o r  

genera tor  f abricatf on. 
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Figure 1. 
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_ _ _ ~ _ _ _ _ ~  E L E C T R O N  ~- _ _ -  S h e e t - o f L  

Run No 8 0 bsorver 

E N G I N E E R I N G  C O R P O R A T I O N  

Converter NO. T - 206 
I I 

VARIABLE 

Date 

Time 

Elapsed Time, Hours 

To Corrected, "C 

ATBell Jar, OC 

TH :c 
AT,, OC 

TE , O K  

vo, volts 

1, , amps 

Po ,watts 

I -V Trace No. 

TR 

TC 

TC base inner lk 
TC base outer 7 TR a d ia t or 

EFi lament * v o I t s  

'Filament ' amps 

'Coll.Hea+er' amps 

*Res. Heater *amps 

Vacuum, mm Hg 
Measured Efficiency ,%,.fw:& 

13.1 /3,6 13.3 13-2 13.9 14.0 
3 2 1  333 324 324 34i 343 


